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Fig. 1. (a) Bey, (b) Bg,. as a function of the param-
eters 6 for the four partite general pure GHZ states

with the real coefficients.
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Fig. 2. B¢, as a function of the parameters p for the

four partite GHZ class mixed states.
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Fig. 3. (color online) (a) Bg,,, (b) Bg,. as a function
of the parameters 01, 02, 03 for the four partite general

pure Cluster states with the real coefficients.
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Fig. 4. B¢, as a function of the parameter p for the

four partite general Cluster class mixed states.
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Fig. 5. (color online) (a) Bg,,, (b) Bg,. as a function
of the parameters 01, 02, 3 for the four partite general

W pure states with the real coefficients.
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C,(pr,0%) =1 (K = A,B,C,D; i = 1,2), XMA%
NI Bk 1 FHE.

ff%xB EME2 MxHEATEMNE TH N
RAFR

JERA
MR, Wi

YT RE pa ® pB @ pc ® pp FXTEAE T

Cr(pa ® pB ® pc ® pp, X, Y, Z, H)
= Cr(pA7X) + C”"(pB7Y) + CT(pC7Z) + C'f"(pD7H)7

(B1)
R4t (B1), ATLMERIAR%E (6) R AL #4 H
4[Cr(pa, 0) + Cr(pB, OB) + Cr(pc, OF)
+Cr(pp,0D)] < 16, (B2)
iiF b
TE pa, pB, po, po HATARAMT AN, EA KR

AR R SEEIpEN
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Abstract

It is well known that Bell inequalities are derived under the assumptions of locality and realism. Bell inequalities
impose strict constraints on the statistical correlations of measurements of multipartite systems. Violating each of them
guarantees the existence of quantum correlations in a quantum state. A quantum state with non-vanishing entanglement
may violate some Bell inequalities. Recent progress of the fields like quantum biology and quantum thermodynamics
reveals a particular role of quantum coherence in quantum information processing. Quantum coherence is identified by
the presence of off-diagonal terms in the density matrix. To quantify quantum coherence of a given state, Baumgratz
et al. (Baumgratz T, Cramer M, Plenio M B 2014 Phys. Rev. Lett. 113 140401) provided several kinds of coherence
measures such as [;-norm of coherence and relative entropy of coherence. In this paper, we propose to use quantum
coherence to derive Bell inequalities. We construct the Bell inequalities of four-partite product states with [i-norm of
coherence, relative entropy of coherence. In the Bell inequalities of four-partite correlations, measurement operators are
products of local measurement operators. Each local operator is one of the two arbitrary observables. We consider the
violations of the four-partite Bell inequalities by the four-partite general pure Greenberger-Horne-Zeilinger (GHZ) state,
cluster states, W states with real coefficients. We also investigate the violations of the four-partite Bell inequalities by
the four-partite GHZ class mixed states, cluster class mixed states, W class mixed states and Dicke class mixed states.
It is shown that the four-partite Bell inequalities in terms of relative entropy of coherence are always violated by the
four-partite general pure GHZ states, cluster states with the real coefficients. Hence there is non-vanishing entanglement

for these states.
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